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Rear-Facing Child Car Seats: Are Laws Requiring Them Effective?
Abstract
Introduction: Motor vehicle crashes are a leading cause of death in children aged ≤ 2 years in the U.S.
The American Academy of Pediatrics advised that children should remain in rear-facing child car seats to
mitigate injury from the most common type of severe collision (frontal). Several states have passed laws
following these recommendations.
Methods: In 2013 publicly available statutes and comprehensive motor vehicle fatality data from the
National Highway Traffic Safety Administration’s Fatality Analysis Reporting System database were used
to investigate whether there is a relationship between motor vehicle crash fatality rates for children under
1 year of age and state laws regulating the direction of car seat placement. States with known rear-facing
car seat laws in place were analyzed in a two-step approach in 2014. Simple fatality rates per 100 million
vehicle miles were calculated with 95% Poisson CIs. A negative binomial count model for infant deaths
was calculated, with state fixed effects, adjusted for the exposure of vehicle miles in each state by year.
Results: Unadjusted models showed a protective mortality effect for rear-facing car seat laws, while
adjusted models demonstrated no beneficial effect.
Implications: This preliminary study suggests that state rear-facing child restraint laws may be having an
impact on infant motor vehicle mortality; however the current model is unable to determine their relative
contribution given the overall decline in traffic mortality.
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INTRODUCTION
otor vehicle crashes are a leading cause of death in children aged ≤ 2 in the U.S. To
address this problem the American Academy of Pediatrics (AAP) advised in March
2011 that children should remain in rear-facing child car seats until age 2, or until they
reach the maximum height and weight for their child car seat.1 AAP framed its recommendation
to mitigate the most common type of severe collision (frontal), wherein a rear-facing child car
seat will better protect a child’s head, neck, and spine by distributing the kinetic energy more
evenly over their entire body. Additionally, AAP noted evidence that children between the ages
of 0 and 23 months were significantly more likely to be seriously injured in a forward-facing
child car seat than in a rear-facing child car seat during all crash types. One previous study found
protective benefit from rear-facing car seats, although this study was done before many states
had enacted changes in rear-facing car seat laws.2

M

In 2013 publicly available statutes via searches in national legal databases and comprehensive
motor vehicle fatality data from the National Highway Traffic Safety Administration’s Fatality
Analysis Reporting System (FARS) database were utilized to investigate whether there is a
relationship between motor vehicle crash fatality rates for children aged < 1 year and state laws
regulating the direction of car seat placement.3 The working hypothesis was that states enacting
laws requiring rear-facing car seats will have fewer crash-related infant deaths because such
laws, once enacted, are implemented and enforced. Nationally all states require the use of a child
car seat of some form for varying time periods, although only twelve states legally mandate the
direction a child car seat must face in a child’s early life, and none have requirements beyond age
1 year. After mapping U.S. child car seat laws, crash fatality rates per 100 million miles driven
for children aged < 1 year in states with rear-facing car seat requirements were compared with
crash fatality rates before such laws were enacted, using state fixed-effects panel analysis. The
regression analysis including all 50 states and the District of Columbia (DC), and their associated
fatality rates per miles driven annually were also conducted. Evidence of the direct impact of a
reduction in fatal injuries is unclear. The unadjusted model indicates a 28% reduction in fatalities
but models adjusted for the all-age motor vehicle fatality rate indicate no effect for these laws.
These findings make the case for more comprehensive models and perhaps additional
observation time to fully understand the relationship between these laws and reduced mortality in
the first years of life.
METHODS
Based on the recommendation from the AAP, an analysis was conducted in 2013 to determine
the national legal landscape supporting rear-facing car seats. To determine the extent that U.S.
states have laws in place related to car seat placement and spatial direction of their placement
publicly available state statutes were studied via searches in the Governors Highway Safety
Association and the Insurance Institute for Highway Safety.4,5 The search term included the
following: State of Interest AND car seat.
States with known rear-facing car seat laws in place were analyzed in a two-step approach during
2014. Descriptive statistics for state vehicle miles driven, number of vehicle fatalities aged <1
year, number of vehicle fatalities for all ages, number of states with laws, and years the law were
in place were prepared for the states and years with laws and states and years without laws.
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Additionally, simple fatality rates per 100 million vehicle miles were calculated with 95%
Poisson CIs. Second, a negative binomial count model for infant deaths, with state fixed effects,
adjusted for the exposure of vehicle miles in each state by year was conducted for a simple
model with only the law/no law indicator (Model 1) and then Model 2, which added state all-age
motor vehicle mortality rate. The FARS database was the source for fatality data and the total
mileage driven for each state for 1995 to 2012.
RESULTS
Nationally all states require the use of a child car seat of some form for varying time periods,
although only twelve states legally mandate the direction a child car seat must face in a child’s
early life, and none has requirements beyond age 1 year. State laws are displayed in Table 1. The
12 states with laws include Alabama, Alaska, Colorado, Connecticut, Iowa, Louisiana, New
Mexico, Oregon, South Carolina, Tennessee, Vermont, and Wisconsin. Aside from the clustering
of rear-facing car seats laws within southern states (AL, LA, SC, and TN) there is no geographic
pattern of rear-facing car seat statute enactment. Eighteen years of FARS data were included for
the 50 states and DC resulting in a panel of 918 state-years.
Summary statistics in Table 2 are presented for the 12 states with laws in place for certain years
(77 state-years) and for all states in years no law was in place (841 state-years). Infant motor
vehicle mortality is a rare event. In the final model, vehicle mortality rates per 100 million miles
for infants were no different in states with rear-facing car seat laws versus states without such a
law. This was also true for the all-age motor vehicle mortality rates. Table 2 displays two models
for the effect of state rear-facing child restraint laws on infant traffic mortality. Both models
utilized negative binomial regression with the log of state vehicle miles driven used as the
exposure. The resulting exponentiated model coefficients are interpreted as an incidence rate
ratio (IRR). State fixed-effect models are desirable because they control for unobserved
characteristics within states that are constant over the study period. Model 1 includes only the
state law indicator. This model suggests a 28% reduction in infant motor vehicle mortality in
states and years where a rear-facing law was in place (IRR=0.72; p=0.04). However, Model 2
includes a new term for the all-age motor vehicle mortality rate by state and year intended to
capture the secular trend in motor vehicle mortality that may be influenced by factors other than
the rear-facing restraint law, for example, driving behaviors, use of rear-facing seats by parents
in non-law states, safer vehicle design, safer highway design, variable state speed limits and
enforcement, and advocacy for highway safety. This latter model suggests that state laws had no
effect on infant vehicular mortality after controlling for all-age motor vehicle mortality for each
state and year.
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Table 1. State rear-facing child safety seat laws enacted, 1995–2012
State

Current
citation

Enforcement

Enactment
date

Notes

AL

32-5-222

Primary

1-Jul-06

Must be 1
yr. or 20
lbs.

The size appropriate restraint system required for a child in subsection (a) must meet the requirements of Section 32-5B-4
and shall include all of the following: less than one year of age or a child one year of age or older who weighs less than 20
pounds shall be properly secured in a rear-facing child safety seat that meets or exceeds standards of the United States
Department of Transportation and is used in accordance with the manufacturer's instructions;

AK

28.05.095

Primary

21-Jun-09

CO

42-4-236

Primary

1-Aug-03

Less than one year of age or a child one year of age or older who weighs less than 20 pounds shall be properly secured in a
rear-facing child safety seat that meets or exceeds standards of the United States Department of Transportation and is used
in accordance with the manufacturer's instructions;
If the child is less than one year of age and weighs less than twenty pounds, the child shall be properly restrained in a rearfacing child restraint system in a rear seat of the vehicle.

CT

14-100a

Primary

1-Oct-05

IA

321.446

Primary

1-Jul-04

LA

32:295

Mixed-see note

1-Jan-04

Must be 1
yr. and 20
lbs.
Must be 1
yr. or 20
lbs.
Must be 1
yr. and 20
lbs.
Must be 1
yr. or 20
lbs.
Must be 1
yr. old or
20 lbs.

NM

66-7-369 &
33-7-362

OR

811.21

SC

17-Jun-05

Must be 1
year old

Primary

1-Jul-07

56-5-6410

Primary

3-Jul-01

TN

55-9-602

Primary

1-Jul-04

Must be 1
yr. and 20
lbs.
Must be 1
yr. or 20
lbs.
Must be 1
yr. and 20
lbs.

VT

23 VSA
1258

Primary

1-Jan-04

WI

347.48

None
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1-Jun-06

None

None

Must be 1
yr. and 20
lbs.
Must be 1
yr. and 20
lbs.
None

Statute

Any person who transports a child under one year of age or weighing less than twenty pounds in a motor vehicle on the
highways of this state shall provide and require the child to ride rear-facing in a child restraint system approved pursuant to
regulations that the Department of Motor Vehicles shall adopt in accordance with the provisions of chapter 54.
A child under one year of age and weighing less than twenty pounds who is being transported in a motor vehicle subject to
registration, except a school bus or motorcycle, shall be secured during transit in a rear-facing child restraint system that is
used in accordance with the manufacturer's instructions.
A child who is younger than one year of age or weighs less than twenty pounds shall be restrained in a rear-facing child
safety seat. A violation of this Section involving failure to secure a child in any type of child restraint system shall be a
primary offense. However, failure to secure a child in the age- or size-appropriate restraint, as specified by Subsection A of
this Section, shall be a secondary offense and a driver may be cited only if stopped for a moving violation.
A child who is younger than one year of age shall be restrained in a rear-facing child safety seat.
A person who is under one year of age, regardless of weight, or a person who weighs 20 pounds or less must be properly
secured with a child safety system in a rear-facing position.
A child from birth up to one year of age or who weighs less than twenty pounds must be properly secured in a rear-facing
child safety seat which meets the standards prescribed by the National Highway Traffic Safety Administration.
Any person transporting any child, under one (1) year of age, or any child, weighing twenty pounds (20 lbs.) or less, in a
motor vehicle upon a road, street or highway of this state is responsible for the protection of the child and properly using a
child passenger restraint system in a rear-facing position, meeting federal motor vehicle safety standards in the rear seat if
available or according to the child safety restraint system or vehicle manufacturer's instructions.
All children under the age of one, and all children weighing less than 20 pounds, regardless of age, shall be restrained in a
rear-facing position, properly secured in a federally-approved child passenger restraining system, which shall not be installed
in front of an active air bag
If the child is less than one year old or weighs less than 20 pounds, the child shall be properly restrained in a rear-facing child
safety restraint system, positioned at a designated seating position in a back passenger seat of the vehicle if the vehicle is
equipped with a back passenger seat.
The following states have no rear-facing child safety seat laws: AZ, AR, CA, DC, DE, FL, GA, HI, ID, IL, IN, KS, KY, ME, MD, MA,
MI, MN, MS, MO, MT, NE, NV, NH, NJ, NY, NC, ND, OH, OK, PA, RI, SD, TX, UT, VA, WA, WV, WY
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Table 2. Descriptive statistics and effect using two models for states with and without rear-facing child seat restrain law, 50
states and District of Columbia, 1995–2012
Descriptive statistics for states with and without rear-facing child seat restrain law,
50 states and District of Columbia 1995–2012
Variables
12 states with laws (77 state-years)

Mean

Std. Dev.

Range

95% Poisson CI

43003

17216

4593–71179

Number of vehicle fatalities age < 1

0.81

1.04

0– 4

Vehicle mortality rate per 100
million vehicle miles age <1

0.002

0.004

0–.022

Number of vehicle fatalities all ages1

617

328

55–1285

Vehicle mortality rate per 100 million vehicle miles all ages1

1.38

0.39

0.71–2.21

Number of years with law (2001-2009)

7.2

1.95

3–11

56562

59576

3307–329267

1.37

1.998211

0–15

0.0026

0.0039

0–0.028

State vehicle miles (millions)

0.001–0.003

1.30–1.47

States with no law (841 state-years)
State vehicle miles (millions)
Number of vehicle fatalities age < 1
Vehicle mortality rate per 100
million vehicle miles age <1

0.002–0.003

Number of vehicle fatalities all ages1

799

816

15–4346

Overall vehicle mortality rate per 100 million vehicle miles all ages1

1.49

0.44

0.42–2.94

1.46–1.52

The effect of state rear-facing child restraint laws on infant mortality, 1995–2012
Negative binomial state fixed-effects models

Rear-facing child restraint law in place

Model 1

Model 2

IRR

IRR

0.72*

1.09

All-age state motor vehicle fatality rate per 100 million motor vehicle miles
Constant
Total State-years observed 1995-2012
Model Log Likelihood
Model Chi-squared

2.73***
2.57

118199.08

882

882

–993.11

–965.81

4.19

58.97

Exposure ln(state vehicle miles (millions)
1
Fatality Analysis Reporting System (FARS) Encyclopedia. (2014). Retrieved from: http://www-fars.nhtsa.dot.gov/States/StatesFatalitiesFatalityRates.aspx
Legend * p<0.05; ** p<0.01; *** p<0.001
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IMPLICATIONS
The AAP and other child advocacy groups have sought to ensure greater safety for infant travel
in motor vehicles. The underlying basis for this policy initiative is the recognition that with the
occurrence of head on crashes, kinetic energy is more evenly distributed with rear-facing car
seats, potentially avoiding more serious injury. Twelve states have followed this guidance and
enacted laws that mandate rear-facing car seats for infants. This preliminary study suggests that
state rear-facing child restraint laws may be having an impact on infant motor vehicle mortality;
however, the current model is unable to determine their relative contribution given the overall
decline in traffic mortality. The strong relationship between higher all-age motor vehicle
mortality and higher infant mortality suggests there are likely other state-level factors varying
over time that should be included in future models. This work does not address the critically
important question of whether such laws reduce the impact of injury on infant passengers. Before
conclusions can be drawn about the outcome of this naturally occurring experiment, further study
is warranted, including allowing a longer observation period for the full effects of state law
implementation to be realized.
There are limitations affecting this study, some of which are noted above. The focus on infant
traffic mortality, fortunately a rare event, may not detect the benefit of rear-facing car seats in
preventing death. An examination of injuries instead of or in addition to death may be helpful for
detecting impact of state laws among infants. Other potentially time-varying factors may be
relevant. These might include vehicle size and age, driver behaviors, implementation of laws,
compliance with laws, law enforcement policies, and positive social norms once states pass safer
laws. Collectively, these limitations may have resulted in a more conservative estimate of the
impact safer rear-facing car seat laws may actually promote. Additionally, future models should
include specifications for one and two year lagged values to allow time for implementation and
transition periods before full enforcement. Other nuances in the state laws, e.g. primary vs.
secondary enforcement may be considered. Also, given the relatively small number of events, an
in depth examination of the circumstances surrounding each event with regard to weather, type
of highway, vehicle speed, number of vehicles in the accident, and outcomes for other
passengers may be revealing.
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SUMMARY BOX
What Is Already Known About This Topic? As a result of advocacy by pediatric health groups
several states have passed rear-facing child car seat laws to ensure greater protection for infant
passengers. It is not known whether these laws reduce infant traffic related deaths.
What Is Added by This Report? Twelve states have passed rear-facing child car seat laws.
Preliminary analysis suggests these laws are effective in reducing infant traffic deaths, but when
models are adjusted to include additional factors, no benefit is found.
What Are The Implications for Public Health Practice, Policy, and Research?
Before conclusions can be drawn about the outcome of this naturally occurring experiment
regarding the safety benefits of rear-facing infant car seats, further study is warranted. This work
does not address the critically important question of whether such laws reduce the impact of injury
on infant passengers. Additional research should include allowing a longer observation period for
the full effects of state law implementation to be realized.
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